ABSTRACT
INTRODUCTION:
Laparoscopic cholecystectomy was first introduced by Philippe Mouret in 1987 and is now generally performed by many surgeons. Unlike previous open surgery, this procedure requires only very little incisions and has benefits such as less pain and shorter hospital stay due to less tissue damage and swift return to everyday life due to fast recovery. [1] However, considerable difficulties in anaesthetic management could be encountered since wide haemodynamic fluctuation may develop due to pneumoperitoneum and position changes. Pneumoperitoneum induces systemic effects due to the absorption of CO2 and in venous return due to the increase in intra-abdominal pressure. Initially, absorption of CO2 increases its elimination in the expired air in the arterial and venous blood. This carboxemia induces metabolic and respiratory acidosis decreasing arterial and mixed venous PH and arterial PO2. Absorption of CO2 affects negatively the respiratory function, which is not observed with inert gases such as helium and Argon.
Minute ventilation, peak inspiratory pressure, pulmonary vascular resistance, alveolar concentration of CO2, calculated physiological short circuit, central venous pressure, diastolic and systolic blood pressure, systemic vascular resistance, and cardiac index are all increased. In recent years, advanced laparoscopic surgery has targeted older and high risk patients for general anaesthesia. In these patients, regional anaesthesia offers several advantages with improved patient satisfaction. Thus, the aim of this study is to compare discharge time, patient, and surgeon satisfaction between two groups of healthy patients submitted to laparoscopic cholecystectomy under general and epidural anaesthesia.
MATERIALS AND METHODS: 40 patients with American
Society of Anaesthesiologists Class I and II were enrolled in the study. All patients underwent laparoscopic cholecystectomy at King George Hospital, Visakhapatnam. They were divided into two equal groups (n=20) and randomised. Eventually, two patients in regional anaesthesia group were converted to general anaesthesia making general anaesthesia group larger (n=22). The advantages of regional epidural vs. general anaesthesia techniques were studied for laparoscopic cholecystectomy.
Anaesthesia Technique Employed for Epidural
Anaesthesia: After written consent, patient was shifted to operation theatre. An intravenous (IV) line was secured and the patient was placed in the sitting position. Under all aseptic and antiseptic precautions, the epidural space was identified using 17-guage Tuohy needle and loss of resistance technique used in the T9-T10 interspaces or one or two spaces above or below this interspace when it was not possible in this space. An epidural catheter was secured about 3 cms cephalad beyond the needle tip. The patient was then placed in the supine position and 3 mL of 2%.
Lidocaine with adrenaline (1:2,00,000) was given as a test dose followed by 10 mL of 0.5% bupivacaine, which was given via the epidural catheter. Thereafter, incremental doses of 3 mL of 0.5% bupivacaine were given till the desired level of block was reached. The upper and lower levels of sensory and motor block were assessed by a pinprick test and the Bromage scale respectively and recorded every 5 minutes until the start of surgery and every 15 minutes intraoperatively. Intraoperative anxiety was treated with midazolam 1-2 mg/kg, abdominal or referred shoulder pain with incremental fentanyl 1-2 ug/kg, hypotension with ephedrine 5-10 ug or as intravenous (IV) bolus as required. The discomfort of the patient during and after the procedure was noted (Pain, Nausea, Itching). Nasogastric tube was inserted in all the patients. Oxygen at the rate of 6 litre/minute was supplied via a facemask to all the patients while monitoring the end-tidal carbon dioxide.
General Anaesthesia Technique:
The patients were on 12 hrs. fasting before the surgery and the procedure started with informed consent and by securing best vein at forearm and started with 5% dextrose IV solution.
The premedication given with atropine 0.2 ug/kg, pentazocine 2 ug/kg body wt. Preoxygenation with bag mask ventilation minimised to avoid gastric distension and nasogastric tube to be placed to deflate the stomach not only to improve the surgical view, but also to avoid gastric injury on trocar insertion. After attaining the required intubating conditions with suxamethonium (2 mg/kg body wt.) a cuffed oral endotracheal tube placed (CETT) and surgical anaesthesia maintained with neuromuscular (NMJ) blocking drugs like vecuronium, later on maintained along with N2O: O2 in 5:3 combination with addition of sevoflurane if at all required to increase the depth of anaesthesia. Reversal was done with neostigmine after attaining the adequate reversal conditions. Monitoring of the patient was done with ETCO2, NIBP, Temperature, and IBP in case of cardiac patients.
Surgical Technique: Surgery was performed with the conventional four port technique. Portals were placed one 10 mm above the umbilicus, one 10 mm below the xiphoid, one 5 mm below the right coastal margin along the anterior axillary line, and one depending upon surgeons' choice. Pneumoperitoneum was established with carbon dioxide at an intra-abdominal pressure (IAP) of 10-15 mmHg whereas in case of epidural anaesthesia, it was maintained at the lower threshold to avoid shoulder pain from diaphragmatic irritation. Operation table tilt to left side and reverse Trendelenburg position of head up was maintained for better access of surgical field. The evaluation criteria were listed in tables (1, 2, 3, 4). RESULTS: Nausea and vomiting was found in two patients receiving epidural anaesthesia and 3 patients of general anaesthesia. One patient experienced sore throat postoperatively and was treated accordingly. Two patients from epidural anaesthesia developed urinary retention and required catheterization. With epidural anaesthesia the average operation time was 38.64 minutes (Range 30-47.28 minutes) with general anaesthesia. Total anaesthesia time for epidural anaesthesia was 68.2 minutes (Range 58-89 minutes), and for general anaesthesia, it was 58.4 minutes (Range 48-68.8 minutes). All patients were ambulatory after 6 hours after operation under epidural anaesthesia and general anaesthesia as well.
Mean hospital stay for the patients was one and a half day (Range 1-3 days) . Postoperatively, all patients responded positively about the comfort of the operation and average patient satisfaction score assessed after 3 hours after the operation was 8.2 (Range 7-9) for epidural anaesthesia. With general anaesthesia, average patient satisfaction score was 8.9 (Range of 7-9). The average pain score (VAS) was tabulated accordingly. Surgeons did not find much difference between epidural or general anaesthesia regarding relaxation of musculature or surgical technique except for adjustment of CO2 flow to 10 millimetres of mercury and tilting of operation table to left in case of epidural anaesthesia. [2] The cardiovascular effects and complications observed were listed in tables (5 and 6). [3] Kama NA et al, described problems related to general anaesthesia such as oral and teeth injury during laryngoscopy and stomach inflation as a result of mask ventilation, which were avoided with regional anaesthesia. Van Zundert AA et al 4 opined that the use of an anaesthetic technique involving needle insertion into the vertebral canal above the level of termination of the spinal cord requires great caution and should be restricted.
However, referred shoulder pain due to diaphragmatic irritation from carbon dioxide pneumoperitoneum was a significant intraoperative problem.
[5] In our study, eight patients (40%) experienced shoulder pain and five of them required intravenous fentanyl injection at a dosage of 50 ug. Two patients could not tolerate the shoulder pain and had to be converted to general anaesthesia. Sinha et al reported shoulder pain in 12.29% of patients.
[6] Hamad et al noted shoulder pain occurred in 2 of their 6 patients operated under epidural anaesthesia.
[7] Tzovarus G and Prastas K advocated a double needle technique i.e., a Tuohy needle over a spinal needle to mark a safe level of insertion. Kim JT et al 8 advised flexion of the hips in the Trendelenburg position as a strategy attempt to increase the level of the block when the level of spinal anaesthesia is lower than required. Lal P et al 9 , in their study of laparoscopic total extraperitoneal (TEP) inguinal hernia repair concluded that pneumoperitoneum, shoulder-tip pain, intraoperative straining, and inadequate preperitoneal space are factors whose interplay leads to conversion to GA.
The size of the hernia is not related to pneumoperitoneum or conversion to GA. In our study, no significant changes were noted in the respiratory parameters during epidural anaesthesia in any patient. Luchetti et al 10 , in their study concluded that CEGA can control pain due to CO2-induced peritoneal irritation providing excellent intraand postoperative analgesia. CEGA does not require the use of intraoperative intravenous opioids and shortens recovery time without increasing the incidence of side effects. [11] Ciofolo et al and Zharg et al in their retrospective analysis of 100 patients undergoing LC under epidural anaesthesia compared with similar number of patients undergoing LC under general anaesthesia concluded that LC is feasible under epidural anaesthesia and is a safe procedure in selected patients. Jensen et al, evaluated the incidence of urinary retention after local, regional, and general anaesthesia, but we encountered none in our study. [11, 12] Our patients regarded epidural anaesthesia as a comfortable procedure with lesser cost than those undergoing the same procedure under general anaesthesia.
Sinha et al in their study (n=20) of laparoscopic single site (Less) surgery for cholecystectomy under epidural anaesthesia with a single incision around umbilicus concluded that epidural anaesthesia appears to be a preferred alternative to general anaesthesia for patients undergoing less cholecystectomy with no operative or anaesthetic conversions and less postoperative pain at discharge. Postoperative pain was very much less in epidural anaesthesia compared to general anaesthesia because of the:
a. Avoidance of endotracheal intubation-related discomfort. b. A minimal stress response associated with a minimal invasive anaesthetic procedure. c. The presence of adequate level of analgesics in the first few hours after the procedure when the pain was maximum.
However, the epidural anaesthesia has the drawbacks of intraoperative hypotension, shoulder pain, sometimes inadequate muscle relaxation, sparing of segments, etc.
All of the patients and surgeons were satisfied with LC under spinal anaesthesia in Yuksek et al study. [12] CONCLUSION: General anaesthesia is the preferred choice for laparoscopic cholecystectomy except under few special circumstances. Our study provided evidence that epidural anaesthesia was beneficial for patients who are high risk for general anaesthesia. Epidural anaesthesia is fast emerging as anaesthesia of choice for laparoscopic cholecystectomy. Patients who received segmental thoracic epidural anaesthesia had shorter discharge time and better patient satisfaction akin to continued postoperative analgesia. Surgeon satisfaction was higher with general anaesthesia group. In conclusion, epidural anaesthesia can be used successfully and effectively for laparoscopic cholecystectomy in healthy patients and in patients who are high risk for general anaesthesia by experienced anaesthetists.
